ABSTRACT
INTRODUCTION
Adolescents comprise 20% of the world's total population. [1] Out of 1.2 billion adolescents worldwide, about 85% live in developing countries. [2] In India, there are 190 million adolescents comprising 21% of India's total population. [3] Adolescent pregnancies constitute 10-15% of total pregnancies in India. This is largely attributed to early marriage, a culture widely prevalent in the whole of the Indian subcontinent, besides Africa. [4] Among adolescents, girls are particularly vulnerable, not only because they are more likely to be coerced invariably for unprotected sex than boys, but they are more susceptible biologically to sexually transmitted diseases (STDs), including HIV infection. Inequality between the sexes makes girls more vulnerable to violence and sexual abuse. Their long-term economic potential is reduced still further by early childbearing. [5] Thus, in order to lead healthy, responsible and fulfilling lives, and protect themselves from reproductive health problems, young people need to be knowledgeable about themselves and the people they relate to, and need sound information about the physical, psychological and social changes that take place through childhood and adolescence. [6] Consistent with the economic and social changes in the country, girls in India are increasingly marrying late with a subsequent increase in the age at fi rst childbirth. This has made the risk of premarital sex higher than ever before. Among the several options available in India, creating awareness among adolescents appears to be an important prerequisite.
This study was thus carried out to assess the knowledge of adolescent girls regarding menstruation, pregnancy and contraception, to design, develop and implement a health education program for adolescent girls and study the effect of a health education program in terms of improvement of knowledge.
MATERIALS AND METHODS
This was an intervention study carried out in the year 2003-04 among the rural colleges of Udupi Taluk, Karnataka. The study population included girls from pre-university colleges (synonymous to 11 th and 12 th standard of conventional 10+2 schools). The sampling design used for the study was stratifi ed cluster sampling. Students were stratifi ed on the basis of the year (fi rst or second of pre-university) and course (i.e., arts, commerce and science). There were several divisions under each course. Each division in a stratum was taken as a cluster. Thus a total of 126 clusters belonging to 29 colleges of Udupi Taluk was the sampling frame. Based on the experience gained from the pilot study, a cluster of 40-60 students was found to be feasible for intervention. With this criterion, 34 clusters were found to be eligible for the study. Of these, 16 clusters were randomly selected. A sample size of 391 was calculated taking into consideration a dropout rate of 10% and design effect of two. However, considering the feasibility and the benefi cial effect of the intervention, a total of 791 students were included in the study.
Willingness to participate in the study was obtained by a verbal consent from the students after explaining the objectives of the study. To ensure confi dentiality, students were asked not to furnish their names.
Pre-test
A total of 791 students participated in the pretest assessment. A pre-tested questionnaire was administered which included baseline characteristics of the study population, with questions related to knowledge on menstruation, menstrual hygiene regarding pregnancy, antenatal care and contraception.
Interventions
A comprehensive health education program was organized in fi ve sessions for this group of students. Each session was of two hours duration conducted on fi ve consecutive days. The training methods included a didactic lecture followed by interactive sessions. The topics included were menstruation, menstrual hygiene, pregnancy, antenatal care and various methods of contraception. Audio visual aids such as chalk and blackboard, charts, posters and video fi lms were also used. The education was followed by an interactive session with the students to clarify doubts.
Post-test
The effect of the intervention was evaluated immediately following intervention with a posttest questionnaire.
The data was analyzed using the Statistical Package for Social Sciences (SPSS) Version 11. The data has been analyzed using proportions and percentages, and chi square test was used to test the improvement in knowledge.
RESULTS
Of the 791 students enrolled into the study, 779
were available for immediate post-test. Around 87% of the students were in the age group of 16-17 years with a mean of 16.47 years [ Table  1 ]. Around 83% of the students were Hindus. A majority of the parents were literate. Table 2 shows that the students had a good knowledge regarding age at fi rst menses and genital hygiene at pre-test. Almost half the students were not aware of the term ovulation. Their knowledge regarding menstruation and menstrual hygiene improved signifi cantly from 77.2 to 95.6% and 91.8 to 100% respectively after intervention (P < 0.0001).
It is seen from Table 3 that, though most of the students (98%) were aware of the importance of regular antenatal checkups, their knowledge regarding importance of diet, rest and exercise during pregnancy was poor (66%). Missed period as the first sign pregnancy was not known to around 40% of the students. The intervention signifi cantly improved participants' knowledge by a margin of 35.3% (95% CI = (33.4, 37.2). Table 4 shows the awareness of students regarding availability of different methods of contraception. It was observed that their knowledge was poor during pre-test and remarkable improvement was noted following intervention (P < 0.0001). It was observed that their knowledge regarding the temporary methods improved to a great extent after intervention with a range of 84 to 89% for various methods of contraception as compared to the pretest awareness levels of 11.1 to 35%.
Knowledge that "small family norm" refers to a family with two children was known to 98% of the students. Health personnel were the most preferred option for imparting sex education (95%).
DISCUSSION
This study examined the effect of health education on students' knowledge and attitudes towards reproductive health. Greater changes were observed regarding knowledge as compared to attitudes.
Various studies have shown the effectiveness of interventions in increasing knowledge of reproductive health. [7] [8] [9] [10] Studies conducted in developed countries have also shown that girls have knowledge and use contraceptives to prevent unwanted pregnancies. [11] The present study indicated that girls had reasonably good knowledge regarding certain aspects of reproductive health. This is probably due to the better literacy rate that is seen in this area, in spite of its being rural.
Studies conducted in India revealed poor knowledge among girls regarding contraception and the present study concurs with these findings. [12] [13] [14] Similar findings have been noted in other developing countries as well. [11, 15, 16] Although the effectiveness of health education remains controversial, it nevertheless has its merits. Unintentionally it creates an increased awareness among adolescent girls, empowering them to take care of their own health as well as protect themselves from possible reproductive health problems.
CONCLUSION
The results of this study suggest that health education can improve adolescent girls' knowledge of reproductive health. Such educational programs must be given due importance to safeguard the health of adolescent girls.
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